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"} Title: POLYMERISATION TO FORM GRANULES OF CROSSLIN KED UNSATURATED POLYESTER 
Abstract 

Process of preparing aqueous slurries of vesiculated granules of crosslinks polyester resin wherein the granules have a 
ixfanum shriniuage on drying of 5% of the granule diameter. Previously known processes for the preparation of granules of this 
ie has utilised poiyamines; this as ied to odour and colour problems. These problems may be ebmmatea or subsunuailyredu- 
rl by the use of bases which are metal oxides, hydroxides or salts wherein the metal cation is selected from <X Mg. Ba, I uZn, 
,' Sr and Co and, when a metal salt is used the pKa value of the conjugate acod of the anion is greater than 2. The process of this 
Motion consists of polymerising a carboxyiated unsaturated polyester with acid values between d-50 mg KOH/g and a p - 
lylenicaily unsaturated monomer by a double emulsion process and in the presence of a base referred to above. The resulting 
anules are useful as matting and opacifying agents in, for example, paint compositions. 
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POLYMERISATION TO FORM GRANULES OF CUOSSLINKED 
UNSATURATED POLYESTER 

This invention relates no an improved process 
.or preparing vesic-jlacad polyester resin grannies . 

The technique of preparing porous articles 
from carb oxylated, unsaturated polyester resin by 
enulsifying water into the polyester resrn m tne 
presence of a base and then polymerising the resin has 
been known for some time. For example, Will, m 
German Ausleges-chrif t 1,220,606, discloses such a 
process , using bases such as sodium, potassium anc 
calcium hydroxides, annouia_..and magnesium oxide to 
react with and neutralise the caraoxyl groups of the 
polyester. An/xtension of this technique is the 
preparation ofC x " double emulsions ",J that is, emulsions 
wherein the disperse phase is itself an emulsion. 
An exasrole of this can be found 'in United Stares Paten 
No .3, 255 ,137 where von Bonin and Bartl prepare porous 
polymeric materials which can be readily worked up 
industrially by dispersing water in a polymeria able 
liquid, dispersing the resulting emulsion in water and 
polymerising the liquid. For the stabilisation of 
the initial water- in- oil emulsion, von Bonin ass errs 
that Tt there axe in principle suitable all those 
enmlsif iers which can be used for the production of 
reversed enmlsions rr of the p^rticnlar polymer is able 
liquid used.USP 5,255,127 lists a substantial number 
or einulsifiers s including £a t;ry ac±d sales of alkaline 
earth metals . 

This wts the scans of the arc when United S canes 
Patent No. 3 ,322,22 4 issued. In this patent:, Kershaw 
5 and Gilian describe a process of preparing vesiculacsc 
solves -er resin granules by dispersing a selected 
■ srvrane solution of carbaxy lac ed unsaturated pclyes re: 
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resin In an aqueous continuous phase in the presence 
of a selected base. Here, the vesicles formed 
spontaneously within the granules. However, i£ in was 
desired to include pigment within the grannies, a 
particularly convenient way was co use a double 
emulsion "process , which involved the dispersion or 
pigment in water, the dispersion of the pigment 
dispersion into the polyester solution to give an 
emulsion of pigment dispersion in polyester, and the 
dispersion of this emulsion into the base-containing 
aqueous phase. For the specialised purposes of this 
invention, the teachings of Will and von Bonin, which 
placed no restriction on the types of polyester cr 
base, were inadequate; the polyester had to have an ac 
value falling within a specific range and the base nac 
to be a strong base with a dissociation exponent of 
less than 8. Typical bases included sodium, lithium, 
potassium and ammonium hydroxides . 

Granules of this type were useful for many 
purposes, but in some applications, the fact that: tries 
granules shrank on drying gave rise to unacceptable 
defects. This was very noticeable in paint 
compositions comprising such granules - films formec. 
from such paint compositions often cracked on drying. 
This problem was overcome by Gunning, -.Hens haw and 
Lubbock in United States Patent No. 3,37 9,314. 
In this patent Gunning found that granule shrinkage 
could be reduced to an acceptable level by a careful 
selection of both polyester acid value and base type. 
The bases which could be used in this invention were 
water-soluble poly amines having at least three amine 
groups per polyamine molecule and a pKa value or 
between 8.5 and 10.5? suitable examples being 
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diethyiene triamine and triechylene cenramine. Gunning 
shovs conclusively in Example III of US? 3, 879 , 314 
than only amines having these characteristics will 
work; bases such as ammonia and triechanol amine which 
5 were favoured by the abovemen cloned prior art will 
not "give" the desired results. In this patent, 
the amine appears to perform a dual function; it 
stabilises the initial water- in -ail emulsion and it 
forms part of a redox .curing system. The 11 dinens ion- 
-0 ally stable 1 ' granules produced by the process according 
to USP 3,879,314 are satisfactory for use as 
opacifying agents in coating compos itions end such 
compositions have been commercially acceptable. 
However, these granules are not without their drawbacks 
-5 For example, th'e amine imparts a yellowish colour to 

the granules and this is in turn imparted to coating 
compositions in which they are incorporated. A 
further disadvantage is the strong and often unpleasant 
odour of the amines; this is often detectable in 
the coating compositions and leads to some consumer 
resistance. 

We have now found that it is possible to prepare 
dimen sionally stable granules by a double emulsion 
process from which all the poly amine previously used 
25 f or stabilisation can be eliminated.^ We therefore 

provide, according to the present invention, a process 
of preparing an aqueous slurry of vesiculated granules 
of cross linked polyester resin which granules are 
dimen si on ally stable as hereinunder defined, the 
process comprising the steps of 
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30 
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essennially water- insoluble a, 3-erhyl- \-jJ^ r ^ J*/ 



(a) emulsifying water inno a solution 



enically unsaturated monomer! of a 
carhoxylated unsaturated polyester resh, 
In the presence of a base, 
to- give a stable emulsion of water 
_in polyester solution; 

(b) dispersing this emulsion into vater 
containing a stabiliser for the resulting 
droplets' of emulsion; and 

(c) initiating addition polymerisation 
within the droplets to convert them to 
cross-linked vesiculated polyester resin; 

characterised in that 

(i) the acid value of the polyester is frott . 

5-50 rag . K0H/ g ; 

(ii) the base is a (me tal"oxide r > hydroxide 
or salt wherein the"' metal cation is 
chosen from the group consisting of 
calcium, magnesium, barium, titanium, 
zinc, lead, strontium and cobalt and, 
where a metal salt is used, the pKa 
value of the conjugate acid of the anion . 
i_ s greater than 2] and 
(iii) the base is present to the extent of 
from 0.3 equivalents of metal cation 
per equivalent of polyester carboxyl 
group to that quantity required for the 
complete neutralisation of ail the 
carboxyi groups . 
We further provide an aqueous slurry of 
dimensionally stable vesiculated granules of crosslinked 
polyester resin, prepared by the above-mentioned process. 
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Granules prepared by the process according 
to this invention have the advantage of being amine- 
free, and they are thus free from the consequent 
discolouring effects and odour. Coating cotrpo s i tions 
5 comprising such granules have ."cleaner" colours and no 
unpleasant amine odour. Amines may be used in the 
curing stage (as her einunder ' described) bur the quantity 
involved here is very small compared to the quantities 
formerly required for stabilisation of water in the 

10 solution in monomer of the polyester resin. 

By [T dixnens ionally stable" granules, we mean 
granules which on drying exhibit a shrinkage in diameter 
of not more than 57* of the diameter of the "wet" 
granule. This is measured microscopically by the 

15 method described in the specification of US? 3,379,314, 
the disclosures of which are incorporated herein by 
reference , 

Carhoxylated unsaturated polyester resins 
which will cross -link by reaction with unsaturated 

20 monomers are well known. Suitable polyester resins 
are the condensation products of dicarboxylic acids 
(or their corresponding anhydrides ) and dihydric 
alcohols ? polymer is able . uns atur at ion being introduced 
into the chain by the use of a proportion of a 3 g-ethyl- 

25 enically unsaturated acid. ^" 

The polyester resins from which a selection 
is made are condensation products of polybasic acids 
(or the corresponding - anhydrides ) and dihydric alcohols. 
P o lymer i s ab 1 e un saturation is introduced into the 

30 molecule by the selection of an a , 8 -ethyl enically 
unsaturated acid, optionally in combination with a 
saturated acid or anhydride. 
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* Thus suitable acids ars, for exacpie : 
unsauurated aliphatic acids, £-g^ 
teal eic , fumaric and icaconic acids; 
saturated aliphatic acids, e.g. 
malonic ( succinic, glutaric f adipic, 
pimeiic , *azelaic . t etrahydrophthalic , 
chlorendic and sebacic acids ; and 
saturated aromatic acids , e , g . phthalic , 
iscph thaiic , tareph thalic , tetra- 
chior ophthalic , trimeliitic and trimesic. 

Suitab ie dihydric alcohols are chosen from, for 
example, ethylene glycol, poly (ethylene glycols) e.g. 
diethyl en e glycol, hexane 1, 6-dioi, propylene glycol, 
di-cyclohexanol and neopentyl glycol. Alternatively, 
the alcohol may he one which initially contained three 
or more hydroxy 1 groups, the groups in excess or tvo 
optionally being at least in part etherif led with, 
tor ex amp le t a mon o hy dr i c alcohol e.g. methanol, 
ethanol and n -butaxiol or esterified with a monobasic 
acid, e.g. benzoic acid, p tart .-butyl benzoic acid and 
chain- like aliphatic acids of up to 18 carbon atoms 
chain length e.g. coconut oil monoglyceride . 

The -methods by which unsaturated polyesters o£ 
this type are formulated and made are well known, in the 
art. ^ 

It is essential to the working of our invention 
that the acid value of the polyester lie within certain 
limits. We have found it essential to select poly- 
esters whose acid values lie in the range 5-50 mg KQH / 
preferably 10-25 mg KOH/g. 
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1 ' The uns atur aced monomer in which che insaturEned 
polyester resin is dissolved and cross linked must: be 
essentially water- insoluble . Monomers which have 
a solubility at 20°C of less than 5Z (v/w) in warer are 
5 considered to be suitably water-insoluble for our 

, purpose...--- A single. - monomer or" a mixture of monomers may 
be used and in general the monomer will contain only a 
single polymer is able double bond. However, it is known 
that poly -functional monomers, that is , monomers contain in 
10 more than one polymer is able double bond, are also used 
to cross-link unsaturated polyester resins. Such poly- 
functional monomers are, however, normally present only 
as a minor constituent of a mixture of monomers , the 
major proportion of which is mono functional monomer. 
15 Hence mixtures comprising e.g. di vinyl benzene may be 
used in the performance of our invention. 

The preferred ethyl en ically unsaturated monomers 
for general use in our process are selected from ' s ryrene , 
the mixed isomers of methyl styrene commercially availabl 
20 as 'vinyl toluene/ and methyl, methacrylape , because of 
the ease with which they can be copo lymerised with the 
unsaturated polyester resin- For the best results, 
we prefer that the monomer shall comprise at least 5 0% f 
b)y weight of styrene J 
25 The choice of monomer is not, however, restricted 

to the above monomers alone. Bearing in mind the 
requirements that the total monomer must be essentially 
insoluble in water and also be a solvent for the 
unsaturated polyester resin, there may be present in a 
30 minor proportion other polymeris able unsaturated 

monomers to, for example, modify the physical properties 
of the coreacted resins. Typicai- co-monomers are , for 
example , ethyl' a cry late , n ~ b uty 1' me t ha cry 1 at £ , acrylo- 
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nitrile , and triallyl cyanurate. In general, we 
have found that the upper limit of usefulness of such 
monomers in 107 o by weight based on the total monomer k 
used. Higher concentrations gi^e granules which are \\\ 
either too brittle or too rubbery to be used effective 1 
in paints . 

Optionally a few percent by weight of a non- .: 
polymerising organic liquid, e.g. n -butane! or toluene, 
may be mixed with the monomer to increase the solubilit 
ox the polyester resin therein or may be introduced 
as an incidental part of the process, e.g. in prenarin^ 
the polyester. 

The initial stage in the preparation of 
dimensionally stable granules according to the present: 
invention is the emuls if ication of water into the 
solution in ethylenicaily unsaturated monomer of 
carboxylated unsaturated polyester (the solution in 
ethylenicaily unsaturated monomer of carboxylated 
unsaturated polyester resin shall hereinafter be 
referred to as "the polyester solution" and the 
emulsion of water in the polyester solution shall 
hereinafter be referred to as "the first emulsion"), 
□lis is carried out by mechanical agitation which is 
.-ontinued until the disperse water droplets are 
approximately the size of the desired vesicles. me 
'-gitation is carried out in the presence of a base 
mich may be present in the polyester solution, the wate 
>r both. The base is a metal oxide, hydroxide or salt 
* ereln the me!:al is chosen from the group consisting 
•f calcium, .magnesium, barium, titanium, zinc, lead," 
trontium and cobalt. We believe, without restriccins 
<ur invention in any way, that the stabilisation of the 
iisperse water phase in the polyester solution is 
.caievad by an acid-base interaction of the base 
-th-the carboxyl groups of the polyester resin. 



ne 
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bases of our invent: ion tnus t thus be capable of 

». 

participating in such an interaction, and any metal 
oxide, - hydroxide or salt which does nor is not a base 
for the purposes of this invention. One particular jl * 
example of this is titanium dioxide which, although !AA 
•satisfactory for use in its- hy craned (titanium 
hydroxide) form, does not work in its anhydrous 
(titanium dioxide) form. Where a metal salt is used, 
■the pKa value of the conjugate acid of the anion must 
be gxeater than 2. Thus, a metal salt having an 
anion the conjugate acid of which has a pKa value of 
less than 2, for example calcium sulphate and magnesium 
chloride, will not work in our invention. Compounds 
which are bases for the purposes of our invention 
include titanium hydroxide, calcium hydroxide, zinc 
oxide , calcium carbonate, cobalt aytenate, barium 
hydroxide, strontium carbonate and basic' lead carbonate. 
We have found that, for our purposes, magnesium oxide 
gives the best results and this is our preferred base. 

1 The base should be present in the quantity of from 
0.3 equivalents of metal cation per equivalent of 
carboxyl group to that quantity required for complete 
neutralisation of the carboxyl groups. 

^ If it is required that the granules be pigmented 

> the "pigment may be dispersed in the polyester solution 
prior to the eniuls if ication of water therein, or into 
the water to be emulsified therein or into both, the 
pigmentation of the water being an especially convenient 
method. Pigmentation may be carried out using methods 

) and dispersing agents known to the art. The pigment 
may be a primary white opacifying pigment such as 
titanium dioxide or it may be selected from the wide 
range of coloured pigments used by the art. Xt may also 
be an extender pigment such as mica, clay or chalk. A 

' further method of pigmentation is the addition of base 
in excess of the quantity needed for complete nautral- 
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nation of the carboxyl groups of the polyester resin. 
,11 of the bases of our invention are capable of 
icting as extenders and some of them, for example, 
;lnc o^ide, are primary opacifying pigments in their 
■wa right. Thus,* the addition of a quantity of 
ase in excess "of that required for the complete 
eutralisation of the carboxyl groups for the purpose 
£ pigmentation is encompassed by our invent: ion . 

The first emulsion is dispersed in water 
hich contains a stabiliser for the dispersed first 
mulsion particles and stirred until the desired granul 
lze is achieved. " The stabiliser may be chosen from 
he wide range of materials known to be suitable for 
tias purpose but we have found that an especially 
uitable material is a water-soluble partially 
ydrolysed polyvinyl acetate) with a molecular weight 
r aDout 100,000 and a degree of hydrolysis of 
5-9 0% - As a general guide, we have found that a 
one en tration of stabiliser of the order of 0.1-1.0% 
j weight of the water gives satisfactory results. 

An increase in the viscosity of the water can 
iten assist in the dispersion of the emulsion; 
x increase can be achieved by the addition to the 
=.ter of a water-soluble polymeric thickener, 
citable thickeners are well known to the srt and 
iclude such compounds as hydroxyethyl cellulose, 
/pically used at a concentration of about 0.3% by 
?-ighn of the water phase. 



sucn 
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Polymerisation of the polyester resin is effected 
by free radical means. This can be achieved by the use 
of a free radical initiator such 'as an organic peroxide 



radical initiator is used it is conveniently dissolved 
in the polyester resin solution before the dispersion 
of the solution in water. Our preferred initiation 
system is a redox system of diethylene tri amine and 
cum en e hydroperoxide triggered by ferrous ions derived 
from ferrous sulphate. 



granules thus formed may be used directly in an aqueous 
latex paint, or it may be used directly in an aqueous 
latex paint, or it may be dewatered, by any convenient 
means , for example the method described in United States 
Patent No .4,154,923, and subsequently redispersed in 
an aqueous or non-aqueous medium, or incorporated into 
a paste, for example, far use as a filler or a putty. 
The beads prepared by the process of this invention are 
often noticeably whiter than those prepared by known 
methods-, and paints incorporating them exhibit this 
improvement in whiteness.. This is true even of beads 
where a salt such as cobalt naphthenate,bas been used - 
cobalt naphthenate imparts a very slight violet tinge to 
the beads, but this is not noticeable in a paint film 



or by exposure /to a radiation source such as ultra-violet 
radiation or a radio-active element. When a free 



The aqueous slurry of ves iculated polyester 
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comprising such beads and even helps to give an 

imp re s s ion of increased whiteness by imparting to the 

observer a distinct impression of non-yeliovness. 

The invention is illustrated by the following 
exanple in which* all parts are expressed by weight, 

EXAMPLE 1 

Preparation of 25 pxn pigmented, ves iculated 
polyester resin granules using magnesium oxide base. 

The following materials and quantities were used; 

Parts 

A water 3.03 8 

surfactant^ 1,595 

antifoain C 1 Bevaloid ,T " 6 0 -'ex Richard 0.016 

Eodgson) 



B titanium dioxide pigment 10.601 

("Tioxide"'* RED 6 ex Tioxide 
International Led . ) 

C water 1.029 

2 

D polyester 8.686 

styrene 4.817 

magnesium oxide 0.045 



water 1,647 

hydroxy ethyl cellulose solution 4.117 

poly (vinyl alcohol) solution^ 6.175 

surfactant ( t! Aerosol M ~ MA ex American 0.103 

water Cyanassid Co.) 32.934 
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24,701 

K cuaeue hydroperoxide"^ . 0.206 

diethylene triamine 0.051 
' " --ferrous sulphate ' • 0,003 

I bactericide ("Proxel 11 " PL ex 

ICT Australia Ltd. ) 0.021 
0.9 ammonia solution 0.165 

1 A 337, wt. 'solids aqueous solution of a styrene- 
maleic anhydride resin (SKA 1440A ex Sinclair 

) Petrochemicals, Inc.) neutralised with 2 - amino - 

2 -methyl -propanol was used. 

2 A 65% weight solids solution of a 3.11/1/4.73 (molar) 
fumaric acid/phthalic anhydride/propylene glycol 
polyester in s tyrene was used. 

5 3 A 1 . 57c weight solids aqueous solution of 4, NatrosoL M ~ 

250 HR (ex Hercules Powder Co - ) was used. 

4 A 7.57. weight solids aqueous solution of "Poval"* 
22 4G (ex Kuraray Rayon) was used. 

5 A commercially- available 90%- weight active 
0 ingredients, was used. 

* trade mark 

The materials A were mixed and the pigment B added 
to A with stirring. Stirring was continued at high speea 
until the pigment was completely dispersed and the 
5 water C was chen added to give a millbase . 

The materials D were mixed until the magnesium 
oxide was completely dispersed and the water E was then 
added to and emulsified into D with high speed mixing. 

The millbase was added to this emulsion and 
50 similarly emulsified into it until the dispersed 
■ particles of millbase were about 1 in diameter. 



_ne :irst emulsion - / c* 
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The naierials F were blended together and the 
first emulsion added to it with high speed stirring, the 
stirring being continued until the globules of first 
emulsion were 25 jjm in diameter. Ail but one parr of 
the water G was £dded to this "double 11 emulsion. 

The diethylene triamine and ferrous suiohate 
of H were slurried in 0.5 parts each of the water G and 
then the materials H were added to the double emulsion 
in the order shown above with sufficient stirring to 
incorporate them. Stirring was then discontinued and 
the mixture allowed to cure overnight. 

Finally, the bactericide of I was added with 
stirring and the pH of the mixture adjusted to 
8. 5™ 9. 5 with ammonia solution. 

The final product was a 23.6% weight solids 
slurry of cr os s linked polyester resin granules of 
25 \xm maccimmzi diameter. These were tested for shrinkage 
by the method of US? 3,879,314 and were found to have 
a shrinkage of less than 57o. 



EXAMPLE 2 



Demonstration of the use of other bases. 
Example 1 was repeated except that the magnesium 
oxide was substituted by a chemically equivalent quantity 
of one of the compounds in the following table: 
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20 



25 



(a) lead oxide 

(b) cobalt oxide 

(c) manganese 

dioxide 

(d) calcium oxide ( j ) barium 



Hydroxides 
(h) calcium 

hydroxide 
titanium 
hydroxide 



(i) 



Salrs 

(n) calci'n carbonate 
(o) magnesium 

carbonate 
(p) magnesium sulpha re 



(e) 

(f) 



zmc oxiae 
titanium 
dioxide 
10 (g) vanadium 

pentoxide 



(q) raanganes e chloride 
(r) cobalt: aytenate 
(s) aluminium sulphate 
(t) magnesium ortho- 
phosphate 
(u) magnesium acetate 
(v) basic lead 
carbonate 
(v) strontium carbonate 
Of these preparations, those which utilised 
the following materials were found to give satisfactory 
granules which passed the shrinkage test; 
Oxides Hydroxides Salts 



hydroxide 
(k) aluminium 
hydroxide 
s trontium 

hy droxide 
ammonium 
hydroxide 



(1) 
(m) 



(a) 
(b) 
Cd) 
(e) 



00 
(i) 

(k) 



(n) 
Co) 
(r) 
(t) 
Cu) 
(v) 
(w) 



The remaining preparations did^not give granules 
because of failure to form a satisfactorily stable 
first emulsion or double emulsion. It can be seen from 
these results that only the metal cations according to 
30 the invention gave the desired results and that, when 
salts were used, only those salts whose conjugate acids 
had pKa values of greater than 2 gave the desired results. 
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EXAMPLE 3 



Demons trat ion of the variation of the quantify 
£ base present. 

In Example *1 , 0.4 equivalents of magnes iun 
ation per equivalent of polyester carboxyl group was 
sed. The preparation .of Example 1 was repeated using the 
oil owing quantities of magnesium oxide in place of those 
a tzh at ex amp 1 e ; 
Weight of MgQ (parts) equivalents for equivalent 

of polyester carbo xvl grout) 
0.028 0.25 
0.079 0.70 
0.113 1-00 
0.170 1.50 

All of the preparations gave vesiculaced granules 
vith shrinkages of less than 57o except for that which 
utilised 0.25 equivalents of magnesium cation per 
poly es r er carboxyl group; in this case it was not 
possible to form a suitably stable first emulsion. 

EXAMPLE 4 

Demonstration of the use of a number of different 
polyester resins. ^ 

Exainple 1 was repeated but using an identical 
weight of each of the following polyester resins; 

(a) 3 74/2^46/0.792 propylene gly col/ fuinaric acid/ 
phthalic anhydride polyester, acid value 40; 

(b) 4,4/1/2/1 propylene glycol/adipic acid/ fumaric acid/ 
phthalic anhydride polyester, acid value 20; and 

(c) 5.9/3.1/1 propylene glycol/maleic acid/ phchalic 
anhydride po lyes u er~ acid value 5.2. 

All of the preparations gave vesiculated granules 
izh shrinkages of less than 5%. 



5DOCI0: <WO 8101711 A1 .,!_> ^-g^j j)" 'c~~~T* 



WO 81/01711 PCT/AU80/00097 

- i 7 - 

< EXAMPLE 5 

Deconstraeioii of the use of a variety or 
unsarjrar: ec monomers . 

Example 1 was repeated, subs ti tur in g the 
following unsauurated monomer for the 4,817 parrs o: 
styrene used in* that example; 
" "* " Morlcmer (s) " " " ' ' Wei gh t ( Pg r t s )_ 

(a) styrene 2.408 
methyl cethacrylate 3.037 

(b) styrene 4.407 
n- butyl methacryiace 0,410 

Both preparations gave vesiculatad granules vi 
shrinkages of less than 57°/ 
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f C LAIMS 

L. A process of preparing an aqueous slurry of 
vesicnlatad granules of crossiinked poLyesrer resin 
which granules have a maximum shrinkage on drying of 
57a or the granule diameter, the process comprising the 
steps of * 
(a) enruis if ying water into a solution in 

essentially water- insoluble a, 6 - ethy 1 enicali v 
unsaturated monomer of a carboxylated 
unsaturated polyesrer resin, in the 
presence of a base, to give a stable emulsion 
of water in' polyester /solution; 
(d) dispersing this emulsion into water containing 
a stabiliser for the resulting droplets of 
enruis ion. ; and 
(c) initiating addition polymerisation within the 
droplets to convert them to cross linked 
vesiculated polyester resin; 
haracuexised in that 
(i) the acid value of the polyester is from 
5-50 mg KOK/g; 
(ii) the base is a metal oxide , hydroxide or 
salt wherein the metal cation" is chosen, 
from the group consisting of calcium,, 
magnesium, barium, titanium, zinc, lead, 
strontium and cobalt and, where a metal salt 
is used a the pKa value of the conjugate acid of 
the anion is greater than 2 ; and 
Lii) the base is present to the extent of from 
0.3 equivalents of metal cation per 
equivalent of polyester carboxyl group to 
that quantity required for the complete 
neurralisat ion of ail the carboxyl groups. 
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2. t A process according to claim 1 characterised 
in »■ that: the base is magnesium oxide. 

3. A process according to claim 1 characterised in that 
the acid value of the polyester resin is from 10-25 nig 
KOH/g. 

4. A process according to claim 1 characterised in that 
the monomer ■ domprisfes at least 50% by -weight of styrsne. 

5. A process according to claim 1 characterised in 
that the granules comprise pigment. 

6. An aqueous slurry of vesiculated granules prepared 
by a process according to claim 1. 
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